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date, or meperidine. She claims that withdrawal
symptoms for any single drug do not occur, Multi-
habituation seems to be a way of life for these
antisocial individuals,

The manufacturers of LSD-25 have exercised
admirable restraint in not attempting to introduce
the drug commercially until its psychologic and
physiologic side effects are more precisely known.
They carefully scrutinize applications for its use by
investigators. It is distributed only for investiga-
tional use at this time,

Now that it has become available from sources
concerned solely with the profits from illicit sales,
physicians may encounter patients in a state of
LSD-25 intoxication. A clinical laboratory test to
detect this agent is not available. The: diagnosis
can generally be made from the history and inter-
view, despite the bizarre and variable nature of the
subjective effects. In the acute phase the pupils are
widely dilated. Other symptoms of sympathetic
stimulation may be present, for example, tremor,
hyperreflexia, hypertension, and an elevated fem-
perature. The visual distortions are characteristic:
intensification of colors, mobile, multicolored hal-
lucinations or pseudohallucinations, or the illusory
undulation of fixed objects. With closed eyes_flow-
ing colored geometrical designs are seen. Synes-
thesias, hyperacusis, alterations of body image,
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Fatal Aplastic Anemia Following Use of

Potassium- Perchlorate in Thyrotoxicosis

Julius R. Kredans, M.D., Samuel P. Asper, Jr, MD.,
and William F. Rienkoff, Jr., M.D., Baltimore

THIS IS A REPORT of a patient who died of

aplastic anemia resulting from potassium per-
chlorate administered in the treatment of hyperthy-
roidism. Three similar cases have recently been
reported in Great Britain.*® The gravity of this
complication, despite its rarity, precludes further
therapeutic use of this drug except perhaps under
unusual circumstances.

- Report of a Case

The patient was a married white woman. At her death
on June 28, 1961, she was 28 years of age. At age 15,
following a fall, she had mild nausea, vomiting, and head-
ache for 3 weeks. During her only pregnancy, in 1958, she
had an attack of pyelitis. For the past 8 years infrequent
migraine headaches were noted, for which she occasionally
took ergotamine. She had tonsillectomy at age 4, appendec-
tomy at age 17, and dilatation and curettage of the uterus
at 18 years of age.

From the departments of medicine and surgery, The Johns Hopkins
University School of Medicine and Hospital.

.per kilogram. Doses of 20 mcg. per kilogray

‘mild chills. The medication was discontinued for 4 .dayy

aberrations of time sense, derealization, del;
and affectual changes ranging from elation fg

known to have been given without a lethal:
come, but the psychic disturbance become 7
found. Complete loss of reality contact, total it
drawal, and dissolution of the ego boundariesf

described.
Summary
The use of LSD-25 can be attended with

suicide, prolonged psychotic reactions, andif
social acting out behavior exist. Misuse of thgls
alone or in combination with other agents
encountered. Properly used, L.SD-25 remaiy:
important investigational instrument which])
assist in the elucidation of significant problk

References

1. Stoll, W. A.: Lysergsaeure-diathyl-amid, ein P
kum aus der Mutterkorngruppe, Schweiz Arch Neur ]
60:279-323, 1947. *

2. Cohen, S.: Lysergic Acid Diethylamide: Side?
and Complications. J Nero Ment Dis 130:30-40 (Jan.):19

Hyperthyroidism began in late 1957 with symptom
nervousness and weight loss. In May 1959, she was fo
to have a small goiter but no exophthalmos. The level ‘s
protein-bound iodine in the serum was 18 ug/100 ml:
biopsy of the thyroid gland was performed prior to
institution of therapy with potassium perchlorate; this
done as part of a study to determine the effect of the dr
on the thyroid gland. Potassium perchlorate (0.5% yinj

water) was given at a_dose of 800 mg. daily. After od
week the patient noted headache, nausea, slight fever, at

and she felt better. Therapy at the previous dose was xZj]
sumed; in a few days she noted itching of the- skin, andj
a macular, faiotly erythematous rash developed over thel
anterior part of the chest. The medication was again d
continued, and the rash promptly cleared. The drug w}
then given at a smaller dose of 600 mg. daily, and
patient appeared to tolerate it satisfactorily. She began g3
improve and gained 18 pounds, and within 2 months ,
symptoms of hyperthyroidism disappeared. She resumeg)
work as a clerk. In early August, the dose of perchlora
was further reduced to 450 mg. daily. ¢



¢ considered this part of her general improvement, since

pcriods formerly were scanty. In November, however,
hﬂmtmal bleeding was profuse; shortly thereafter she noted
faligues exertional dyspnea, and occasional pounding head-
.hcs- A mild nosebleed occurred, and her legs bruised

» - She was admitted to the hospital in December. She
c;l.\l‘Y' S
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Findings and treatment in woman who died at age 26 of
aplastic anemia following administration of potassium per-
chlorate. <
appeared pale, and a few bruises were noted. The liver and
spleen were not palpable. There was. no jaundice. The
hematocrit was 10.7%, and the white blood cell count was
6,100 cells per cubic millimeter, with the following differ-
ential count: juveniles 2.5%, segmented neutrophils 23.5%,
eosinophils 0.5%, monocytes 3%, and lymphocytes 70.5%.
There were 6,000 platelets per cubic millimeter. Three
aspirates of bone mamow revealed no cells, The rate of
incorporation of radicactive iron by red blood cells in vivo
was 2% in 10 days (normal 70% to 80%9, and the rate of
disappearance (half-life) of radioactive iron from the plas-
ma was 345 min. (normal 60 to 90 min.); the resplts of
these studies established a defect in the production of red
blood cells. The Coombs test (indirect) was negative, the
level of bilirubin in the serum was not increased, and the
survival of radioactive chromium-labeled red cells was ap-
proximately normal, the time being 21 days (pormal 25
to 35 days); these findings excluded significant hemolysis
of red cells, ~

The diagnosi of aplastic gnemia appeared likely. At the
time, no er instances of this complication had been
reported, and we were unable to leam.of similar cases by
corresponding with physicians who were known to us to use
potassium perchlorate; nonetheless, we _held the drug as
suspect and immediately stopped adminpistering it. The
patient’s subsequent course is depicted in the figure. She
was given 4 transfusions of whole blood, 500 ml. each, and
prednisone, 60_mg. daily. Her strength improved. After 3
weeks the dose of prednisone was reduced to 40 mg. daily. -

In January, 1960, she again was anemic and received 3
transfusions, the hematocrit increasing from 24% to 46%.
Facial changes of the Cushing type were noted, and the
dose of prednisone was reduced to 30 mg. daily. Hyper-
thyroidism recurred. It appeared unwise to administer pro-
pylthiouracil or methimazole, and subtotal thyroidectomy
was considered hazardous due to continuing severe throm-
hocytopenia, The treatment of choice appeared to be
radioactive jodine, since only a small dose would be re-
(uired to destroy the small amount of excess thyroid tissue.

-
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She was given 3.5 millicuries of I'®' and responded satis-
factorily. i

Her course over the next year was marked by repeated
admissions for transfusions and by lack of any significant
evidence of regeneration of bone marrow. Therapy with
testosterone propionate in linguets was started in August;
the dose was increased from 40 mg. to 100 mg. daily over
a period of one month, and this dose was continued until
May, 1961. During this therapy her menses ceased, her
voice deepened, and she noted increased libido. There was
no discernible effect on hematopoiesis.

Her requirement for transfusions of blood remained un-
changed. The platelet level was always less than 10,000 per
cubic millimeter. The number of white blood cells dimin-
ished gradually, reaching levels of approximately 2,000 cells

. per cubic millimeter; the differential count was essentally

unchanged. Spontaneous bleeding into the skin and from
mucous membranes became more severe. Frequent febrile
reactions to transfusions were noted. A transfusion of fresh
platelets failed to increase the number of platelets in the
blood. Following cessation of therapy with testosterone pro-
pionate, menstrual bleeding recurred. -

In June, 1961, splenectomy was performed without un-
usual difficulty; the spleen weighed 75 gm. and measured
9 % 5.3 X 32 cm. Grossly it appeared normal but micro-
scopically it showed hemosiderin. The postoperative course
"was marked by slight fever, moderate hemorrthage into the
wound, and steady deterioration of the patient’s condition.
Anemia was treated with multiple transfusions. Fresh sub-
cutaneous and submucous hemorrhages and a brisk bloody
diarthea developed. On the 27th postoperative day she

Y

became unconscious, and breathing required mechani
support. She died on the 28th postoperative day.
Autopsy was done 3 hours after death. All tissues showed
extensi e. There were subdural, subarachnoid,
and intracerebellar hemorrhages. Sternal and vertebral mar-
row was fatty. The liver and pancreas showed hemosidero-
sis. There was slight infection and hemorthage at the site
of splenectomy.

Comment

The patient reported was a 26-year-old woman
who died of aplastic anemia following the use of
potassium perchlorate as treatment for thyrotoxi-
cosis. Three similar cases have been reported in
Great Britain,'* and editorials * have called atten-
tion to the hazard of using this drug. This compli-
cation has not been reported as a consequence of
a single dose of the drug used diagnostically to
assess the degree of organification of iodine by the
thyroid.

Potassinm perchlorate (KClO,) has a simple
chemical structure and has been employed success-
fully in the treatment of hyperthyroidism for about
8 years.*” It is generally considered as efficacious
as propylthiouracil and methimazole, commonly
used in the United States, and methylthiouracil and
carbimazole, usually employed in Great_Britain.
Until recently it has been held to be relatively non-
toxic. In collecting 818 published cases of patients
with thyrotoxicosis treated with potassium perchlo-
rate, Johnson and Moore * found 38 patients (4%)
who showed toxic reactions. These were usually
mild, consisting of gastric distress, skin rash, fever,
lymphadenopathy, or neutropenia, and subsided
promptly on cessation of treatment. Nonfatal neu-
tropenia or agranulocytosis has been noted in 4

\‘\"\
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patients.* Reactions were more frequent when
doses of potassium perchlorate exceeding 1 gm.
daily were used.*" Only 1 of the 4 patients who
died of aplastic anemia received as much as 1 gm.
daily, and this observation suggests that their mar-

,_row was uniquely sensitive to the drug.

Potassium perchlorate has been given to approxi-
mately 35 adult thyrotoxic patients at The Johns
Hopkins Hospital. It has appeared to be especially
of value in those patients who previously have
shown sensitivity to propylthiouracil or methima-
zole or both drugs. Indeed, until this recent unto-
ward reaction, we were beginning to hold potas-
sium perchlorate as the antithyroid drug of choice.

In great Britain it has been suggested that those
dispensing this drug be required to attach to the
bottle a label waming of possible hematologic re-
action and urging patients to report to their physi-
cians promptly if an untoward response is detect

ed.’® It is not known, however, if this would prove
worth while, since it may be that once aplasia is

- drug was immediately discontinued. Studx&s1

_apy appears unwise except under unusual
 stanicess

mduced-xt..ls"_Emzexs\lble. In the patient repéyted by
Johnson and Moore,? there was at the time of rec-
ognition of a reaction only a partial suppression of
the white blood cell formation, although the mar-
row showed complete absence of nucleated red

cells. The drug was immediately withdrawj, but-

agranulocytosis and severe thrombocytopenia later
developed, and the patient died in 6 weeks. In our
patient, the white blood cell count was normal

‘when the drug was dlscontmued, but progressive

leukopenia ensued.

Therapy with prednisone or prednisolone has
been employed in all 4 cases of aplastic anemia due
to potassium perchlorate. There is no evidence that
these steroids proved either helpful or detrimental.
In our patient, spontaneous hemorrhagic phenom-
ena appeared to be partially suppressed vghen ste-
ro:ds were given, although there was no increase

in the platelet count. A transfusion of fresh plate-
lets was given but did not bring about an increase
in their number; this refractoriness may have been
due to the development of an iso-antibody to plate-
lets resulting from earlier transfusions- of whole
blood. Teststerone propionate was also adminis-
tered without apparent benefit, although marked
androgenic effects resulted. In'a recent review® on
the management of aplastic anemia it was reported
that splenectomy was followed by improvement in
4 of 15 patients. Our patient lived only 4 weeks
after splenectomy, and during that period no behe-
ficial effect was noted on the blood lévels of red
cells, white cells, or platelets.

Conclusion

A .6 year-old woman received potassium per-
chlorate for hyperthyroidism. A dose of 600 mg.
daily was given for 2 months and then reduced to
450 mg. as the patient showed improvement. Five
months following initiation of therapy she had a

" US. Public Health Service and in part by research¥gy

" Perchlorate, Brit Med J 1:1369-1371 (May 13) 1961.
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moderately heavy menstrual period. This

the onset of bone-marrow failure but it w
recognized. Therapy was continued for &
month, at which time she was severely anemi .H;

blood, the bone marrow, and the rate of fo
of red cells confirmed the clinical diagnos]
aplastic anemia. The patient was given predn
multiple and repeated transfusions, and testostef
propionate; finally, splenectomy was perfo
Therapy was unavailing, and she died 18 nidg
following discontinuance of potassium perchlcig]
This is the fourth recorded instance of3f}W
aplastic anemia secondary to the therapeu_
of pofassium perchlorate for hyperthyroidisn
reaction appears to occur uncommonly among
large number of persons who have receive
drug. Nonetheless, it is such an irreversi le
verse response that further use of the drug in’}

“This work was supported in part by grants

from the Division of Grants and Fellowships of
tional Institutes of Health.

Generic and Trade Names of Drugs

Propylthiouracil-Propylthiouracil.
Methimazole—Tapazole.
Testosterone proprionate—Andronate, Andrusol-P, fl 2
Neo-Hombreol Oreton Propionate, Perandren T
rone Pr
Methyltluoumcxl-—Methtac:l Tlmneal

Ptednisolone—Delta Cortef, Hydeltra, Meticortelone ",
Derm, Paracortol, Prednisolone, Sterone, Sterolone
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